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DETAILED ACTION 



Claim Rejections - 



35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1, 3, 6-10, 12, 14, 17-21, and 23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Soman et al. (US 2004/0192002) in view of Kovacic et al. (US 
6,346,453 cited by applicants). 

With reference to Fig. 3D and Fig. 5, Soma teaches a method for making a 
silicon germanium (SiGe) layer on a substrate for a base of an NPN bipolar transistor 
comprising the steps of: 

providing said substrate having a shallow trench isolation region 206 surrounding 

a device area with an n-type dopant (para. [0024]); 

depositing an insulating layer 208 on said substrate, and patterning to forming an 
opening over said device area (para. [0026]); 

forming a blanket seed layer 210 on said substrate and said insulating layer 208 

at a temperature between 700 °C and 850 °C (Fig. 5, step 512); 

forming said SiGe layer 212 in-situ doped with boron (p-type dopant), and 
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forming a silicon cap layer on said SiGe layer at a temperature between 
600 °C and 650 °C (Fig. 5, steps 516-520); 

patterning said silicon cap layer, said SiGe layer, said seed layer to said 

insulating layer to form a SiGe base over said device area (Fig. 3D). 

Soman differs from the claims in that while Soman forms opening 209 over 
device area by patterning the nitride layer 208, the claims call for the formation of such 
opening by patterning a polysilicon layer and an underlying layer of oxide. 

Kovacic teaches a SiGe-based heterojunction bipolar transistor (HBT) in which 
opening over the device area are formed by patterning a polysilicon layer 201 and an 
underlying layer of Si02 (Fig. 14). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Soman's teaching by forming the opening 209 in a 
manner depicted in Fig. 14 because the polysilicon layer provides a surface upon which 
the SiGe layer will adhere, and forms an electrical contact to the SiGe layer (see 
Kovacic col. 7, lines 1-2). 

Note that as for independent claim 12, although Soman is silent about the 
reduction of grain size of the seed layer over the shallow trench isolation region and the 
formation of SiGe/Si cap layer at a second temperature to minimize profile of boron, 
such properties are inherently present in Soman's process because the deposition 
temperature ranges of the seed layer 210 and the SiGe layer 212 are overlapped with 
that of disclosed and claimed in the instant application. 

For claims 6 and 17, see para. [0030] in Soman for the seed layer thickness. 
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For claims 7 and 18 concerning the duration of which the seed layer is deposited, 
it is noted that the determination of such duration would have been obvious to one 
skilled in the art because the seed layer thickness of the prior art and the seed layer 
thickness of the claims are of the same range. 

For claim 14, the determination of the dopant concentration of the subcollector 
(substrate 204 in Soman) for a HBT device would have been obvious because it is well 
settle that, absent a showing of criticality or unexpected result by applicant, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover 
the optimum or workable range by routine experimentation. See In re Alter, 220 F.2d 
454, 456, 105 USPQ 233, 235 (CCPA 1955); In re Hoeschele, 406 F.2d 1403, 160 
USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocra ft Laboratories Inc., 874 F.2d 804, 
10 USPQ2d (Fed.cir), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 F.2d 1147, 
14 USPQ2d 1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 1465, 43 USPQ2d 1362 
(Fed. Cir. 1997). Furthermore, the specification contains no disclosure of either the 
critical nature of the claimed concentration or any unexpected results arising therefrom. 
Where patentability is said to be based upon particular chosen concentration or upon 
another variable recited in the claim, the applicant must show that the chosen 
concentration are critical. In re Woodruff, 919 F.2d, 1575, 1578, 16 USPQ2d, 1936 
(Fed. Cir. 1990). 

For claims 8 and 19, see para. [0033] for the SiGe layer thickness. 
For claims 9 and 20, see para. [0041]. 
For claims 10 and 21, see para. [0034]. 
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2. Claims 2, 4-5, 13, 15-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Soman et al. taken with Kovacic et al. as applied to claims 1 , 3, 6-10, 
12, 17-21, and 23 above, and further in view of Hsieh et al. (US 5,315,151). 

The combined process of Soman and Hsieh teaches a method as 
described in the above rejection. 

The combination differs from the claims in not disclosing a) the 
substrate having a crystallographic orientation of <100>, b) the underlying silicon oxide 
and the polysilicon are formed by chemical vapor deposition (CVD). 

Hsieh teaches a method for forming a bipolar transistor in which the device is 
formed on a substrate having a <100> crystal orientation (col. 4, lines 18-22. 
Furthermore, an underlying silicon oxide layer and a boron-doped polysilicon layer in an 
extrinsic base region are formed by CVD (col. 5, lines 20-27). 

It would have been obvious to of ordinary skill in the art at the time the invention 
was made to modify the combined teaching of Soman and Kovacic by forming the HBT 
on a substrate having a <100> crystal orientation as suggested by Hsieh because such 
is conventional in the art. Furthermore, forming the underlying oxide layer and the 
polysilicon layer by CVD would have been obvious to one skilled in the art because 
CVD is known as a common process in the deposition of silicon oxide and polysilicon, 
and the application of a known technique to make the same would have been within the 
level of one skilled in the art. 
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As for the limitations regarding the thickness of the oxide layer, the thickness of 
the polysilicon layer, and the dopant concentration of the polysilicon layer, it is noted 
that such process parameters are merely a matter of optimization for the same reason 
mentioned above. 

3. Claims 1 1 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Soman et al. taken with Kovacic et al. as applied to claims 1, 3, 6-10, 12, 17-21, 
and 23 above, and further in view of Gomi et al. (5, 846,867). 

The combined process of Soman and Hsieh teaches a method as described in 
the above rejection. 

The combination differs from the claims in disclosing that the SiGe layer is 
deposited by CVD rather than by molecular-beam epitaxy (MBE) as claimed. 

Gomi teaches SiGe can be deposited by means of MBE or CVD (col. 13, lines 7- 

10. 

The subject matter as a whole would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the combined process by depositing 
the SiGe layer by MBE as suggested by Gomi because both CVD and MBE are 
recognized in the art as a mean to deposit SiGe, and the substitution of one technique 
for another art-recognized technique to make the same would have been within the 
level of one skilled in the art. The employment of MBE to form the SiGe layer would not 
support the patentability of the subject matter encompassed by the prior art unless there 
is evidence indicating such application is critical. 
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4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trung Dang whose telephone number is 571-272-1857. 
The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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